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Electricity and hydrogen for CO2-free mobility

New technologies for hydrogen tanks, fuel cells, batteries and e-motors: Electrification is the key to CO2 reduction in the
mobility sector. The technologies required will be as diverse as the way people move around the world. This is because the
powertrain requirements for cars, trucks, trains, ships or aircraft vary. Fraunhofer IFAM has developed new materials and
manufacturing processes for the construction of hydrogen tanks, fuel cells, batteries, and e-motors in order to store the drive
energy — electricity, hydrogen or synthetic fuel — and then convert it into mobility with different drive variants.

From hydrogen to electricity: Hydrogen storage tanks and fuel
cells are needed to convert hydrogen into electricity in
vehicles and aircraft. When it comes to the tanks used, the
highest priority is given to safety and leak tightness. As a
result of this, the institute is developing novel tank designs
made of fiber-reinforced plastics (FRPs), as well as specific
coatings and methods for testing leak tightness. FRP is being
used with a view to conserve energy and resources through
lightweight construction from recyclable plastics. The
coatings prevent the permeation of the hydrogen molecule
into and through the tank material. To this end, the institute
has developed a barrier coating for FRP tanks for hydrogen
Electrification of drivetrain s, especially in storage at room temperature or under cryogenic conditions.
: ) For the marine and aviation industries, work is currently
= j examining the various construction methods and coatings of
CO2 reduction. tanks in order to meet the necessary requirements.

neavy commercial vehicles, contribute to

In the production of fuel cells, so-called stacks consisting of several hundred sequences of membrane electrode units and bipolar
plates have to be connected. Adhesive bonding technology can be used advantageously for joining and sealing. A particular
challenge is the tightness and durability required for subsequent series production in combination with the speed of the joining
process. Current work focuses on the disassemblability of the bondings for the purpose of repairing and recycling the raw
materials from the fuel cell.

Batteries for the mobility of tomorrow: The demand for efficient electrical energy storage systems is currently increasing rapidly.
The aim here is to achieve particularly high energy and power densities while at the same time ensuring that the batteries have
a sufficient service life. In order to meet these requirements, the institute is researching solid-state batteries in particular. These
do not contain flammable electrolyte components, have no flammable liquid electrolytes and promise higher energy densities
as well as shorter charging times.

Efficient and powerful e-motors: When it comes to future e-motors, the institute is particularly concerned with the “design for
manufacturing” of e-drives to ensure an optimal combination of materials and manufacturing processes, as well as
simultaneously pursuing the improvement of the efficiency of e-drives. Current research addresses, among other things, the
magnetic properties of electrical sheets: On the one hand, optimizations are being achieved through requirement-based design
and innovative materials, and on the other hand, additive manufacturing is being tested as a flexible manufacturing process.
The institute has also developed casting technologies for integrating cooling channels into the electric motor housing and coils.
This significantly improves heat dissipation and efficiency.

Large quantities of hydrogen will be needed to ensure a successful energy transition. Fraunhofer IFAM along with consortia
members are working on improving the efficiency of the emerging AEM electrolysis technology to produce green hydrogen. To
make this possible, scientists from the Fraunhofer Institute for Manufacturing Technology and Advanced Materials [FAM in
Dresden have turned to the readily available and resource-saving metals manganese and nickel in a bid to introduce this
promising electrolysis process to large-scale industry. The new technology offers a number of other advantages in addition to
reduced costs when compared to the existing processes.

Fraunhofer is one of the world's largest applied R&D organizations, with nearly 80 research units in all sectors of industry, 30000
employees and an annual outlay of Euros 2.9 billion. Of this sum, 2.4 billion euros is generated through contract research. Our
global footprint is very strong, with offices and research centers in the Europe, USA and Asia. Some of our renowned innovations
are the MP3 format, the white LED, the smallest of cameras. Fraunhofer covers the entire spectrum of energy (Renewables,
Storage, E-Mobility, Grid, Hydrogen...) across the value chain from materials to testing and certification. Fraunhofer has been
active in India since the past several years, bringing innovative technologies and research competence to India. Fraunhofer in
India is the chosen R&D and innovation technology partner of some of the major players in the field of Energy, Environment,
Automotive, Electro-mobility, Materials, Production Technology and Smart Cities working with Industry, Government and Public
Sector.
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